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Abstract of JP2003258265 

PROBLEM TO BE SOLVED: To solve the problem that 
it is necessary to make a channel (distance between 
the source and drain) for a current flow narrower for 
improvement in transistor characteristics, and the 
conventional photolithography or electron beam 
lithography used a highly fine fabrication technique to 
shorten a channel length, however, a high- 
performance element cannot be manufactured at a low 
cost because the applicable fine fabrication technique 



is extremely high in quality and expensive. 
SOLUTION: An organic thin-film transistor can be 
made very thin without using a special fine fabrication 
technique. This merit is applied to control a distance 
between the source and drain, so that an extremely 
short channel length can be made without using a 
highly fine fabrication technique, and a high- 
performance organic transistor can be conveniently 
manufactured as a result. 
COPYRIGHT: (C)2003,JPO 
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0 1 \ZTjk-? «t p c, s« i i ±icy- h 2 1 £ 

m£L. f ©y- h 2 l±K*6ig:Bl3 lOTb. t<D 
±Ky-X6 1WKK>4 1 ^M^JfC^ofsl^rfCff 

K. Sfil 2±^y-h2 2*fMSU ^©y-h 2 2 50 
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<Dt>m P £: LT4B «=>ft 

<^3(ed i o AtmjeATw^^iy— x- k u-f ymmMz 

#*££ttBjrc*S£^3IB!Hjft[S*L-T^-B. i 
Jgfigl[UT-7X^^Sa$SDLTLS^. ^ailDUCjg 
[0 0 0 6] iO*^**^****, *t>ftSW& 

*n\z£K>&ntzmmh7> 

yX^#Mi^n5ilr^:t))<. Appl ied 
Physics Letters. 7 6f, 1941 
H, 2 0 0 0^l:T«S$tlT^I>. LA^L. 

it. 7*HJV^57^ -*«»ST?*a«iftlS3&«#3S 

©WiLTfffi^^ll^^tt, fix 
[0 0 0 7] 7* MJV^77>f-SiJ:0fc*f.l:iR 
4-&.m*m^X. 3 0nmtl>5S»T»>ftW 

ft^ii. ^-ntcj; o y-x - Ku-r >r^mjE?r i v 

T. 0. 3 5 V/d e c a d e L^o i&.n.SMWy^m. 
(Cf 5g«^iS$nTU5. (Applied Ph 
ysics Letters. 76 #, 1941 H. 2 
0 0 Off) L^L. u©a«TttifS l JV^7 7^- 



( 4 ) 

5 

BJ S'J&fl5fr t* ffiffi ft §3i£ 7 □ -fe X * SlST 4tt>5»« 
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7>z/?.i?tim&£nT^2>. (Nature, 37 2 
#.3 4 41, 1 9 9 4¥, <&-2>(^«S y nthet i 
c Metals, 1 1 IS, 11 H, 2000 ^p) 
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[0 0 10] 
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Lxitmmmmit (*>/*yit) #**<«t*i&v>a: 

[0 0 11] *f£W\t. h7>>?X^CDa*^W[6]± 40 

X*©S#S!l^#tii£ll8fg-f £<hi:fctc. ^cDMit^^ 

JKftofcS^fCiJttS. y-x- h' M >p B iT-©»& 

S. 
[0 0 12] 

»K©JP4ttW»J/j:«IBlniXttflS*a[j«:La:< t 50 
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£y-x- fu-y >nmmmmizmfc-tz>z.£\z£<r). 

< tfet'JS «f Bit Lfe. y-XtiiKH>t 
ffi £ tt^p&ogte £ #^TJgj£-r £ ;i <h (C £ 9 y - X 

[0013] ip^. *^B^icj:n{f, 0 3(c^-r«t^> 
ft. a«i o±(c y-h«ffi2 o, m&m3 o. y- 

XXte KH>40, 5 0 F U"f >Xtty 

-X6 0£WrSMMh5>> ! XiS'tC*3^T. KSffil 
0±«-gB(cKy-hmS2 O^IStt. f*y-F««2 

oMSfii o^8«8;i3 oictoiK mmm 

3 0±tr*oTKdr- K1S2 0 iZtt fat SB 
KKy-XXttFl"f >4 0£i£t;r. iV-XXBKl/ 
-f>4 0RtfeS&&II3 0£¥3HfrJf 5 0fC<k9MU. 

5 0±t47Tgy-XXIiKK>4 OIC 

Mt5«®7^, r;-xxttKK>4ow 

-KfS2 0ilS0^oT^5M«Jl7J:7CtK 

r^;U7 0#V-7X«KK >4 OiKK>XliV 

[00 14] *^HJ(c«tn«. 05tr*T«k5 
ft, S*10±tC, y-XX«FM>6 0, 

50, f u-f >x«y-x 4 o , mum 3 o msf- v 

fl2 0*tt5iiK7^X^I:i5l>T, 

o±o—SBicKy-xx«Fu-f>6 outsit, fey- 

XXH KK>6 0 1 0 £gi¥3S#Jf 5 0 \z 

ioi^, i¥S*I5 o±-ca&oT^y-xx«Fw 

^>60 K*fj£-r-5Sii£<E»— F M >Xfcty-X 4 
0 tt F K >X«y-X 4 0 £*feig:JI 3 0 C«fc 

KiS£$:JI3 OXK&UT^FU-f >X«y-X 

4 0tC^-r-5®^(D'5^. |HK>XHV-X4 0 
«V-XXB KW>60 ilftD^TH4I«l: 
iy-M12 0^(tfcIiS#iti:t5SiK7> 

isxftfmmznz. ms<Dmm<Dm&&ftzm6\z& 

7 0*<V-XXI1FH>4 OiFU-f >Xtty — X6 

5 0<D)KiP{C<J;0^$n-5. 

[0 0 15] Sfc, *5§Hj(cJ;n{*. 0 7ir*-r«t^ 

13. 0 3tc^-r»MF5>> ? x^^*tiT. xtay-x 

[00 16] Sfe. *^B^(rJ:ntf. XIS03, 5. 7 
T*$n-5^F^>>'X^tC*^T, M#15 0*5 

>vx^*i*i#t$n-5<, 
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[0 0 18] *fgiJ»3K:«fcfttf. ±120 3. 5, 7 

<>4 0*50:^6 OCO-^li. tt^HSScOT^c^^WT- 

-^gHfc^3t«# U ^ 7 x >^ L < « C n <=> 

*^*>*fc*m>!>>e>giR£ft, 0 10 

iScfctf 6 0 Officii, tt^B€&<D/h£^*mT2&-5>-'f> 

x« u ^ l < « eft <=> &m%.m.?)~£ti-&fztmfr 

[0 0 19] #fgHJ!(-j:ttl;£. ±120 3 . 5. 7 

T-*£ft-5»B£h7>:xX^K::fc^T, f»«:i5 0^ 
pS©^rfi8^^«^T ! a& 0 . y- h^<I 2 0 tCifil/^ 

©±iev— xx«Fu-f >Sffi4 oti, tfc*Ht!c©:*:£ 

ffif&znz ctz&mt-rzmm b ? >^x*^if 

ft -5. 

[0 0 2 0] #SgBjJK±fttf, ±120 3. 5. 7 

T*^ft^^Mh^>^XiS't-fe^T. ±IE!p^W¥« 

T->RZfZ tl Z 0*Sd3&»«tft*ft&R*#3ttf fc# U 
ft7i>. *U7irU>, #U7i^l/>b-l/ 
>. 3pU7;U*U>R^Cft&©*Sat)Ktt-€-©fl|«[ 
^B^*tlfc^«:cD#'J-7-«**^SW$ft^t>W 30 

[0 0 2 1] *§893K:«fcft«. ±120 3. 5, 7 

TS;*n5»ffilh7>^X*K::fc^T. ¥Iftl5 0# 

©y-XXttKW >«ffi4 0 «. fct*IBg:e>/h£&** 

^ft-s c t z&mtrzmm b 7 >->'x^^a«$ft 

-So 40 

[0 0 2 2] *58WCJ:fttf. ±150 3. 5, 7 

T'*$ft-5^Kh7>vX^»C*J^T. ±f2nSJ©¥ig 

cxift6©*sB*t«**ftfciiti»#oi*»*»&aiR*ftfc 

ft-5. 

[0 0 2 3] Sfc. *5£WiZ<ktHZ. S1S10±{C. y 
-H1S20, ttgI3 0. 7-XXttHK>4 0, 

5 0 Rtf H K >Xtt V-X 6 0 f Sil 50 
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h^^X^WSJifi^ftl-iJ^T. fe*«10±(D-g& 

KRy-h««2 o^istt. iy-hti2 0Mi« 

Sl0^igiI3 0l:J;0I^. RKM3 0±?» 
oTiy-hif2 ofc^-rsfst^-ggicRy-x 

X«h'U'f>4 O^ISlt. gV-XXIiHK>4 0S 

^IiiI3 0 5 0l3±0a^. 

5 0±TSoT'M<tfcgV-XXIJHK>4 0 1" 

-H1I2 0 <hS^0^oT^SS^*S5J;p»cSK 

H>xav-x6 o^^-rscii:^#S5[<i:-r«»»a 

h 5 > >*X * ©SiSuSrtetfjatt $ ft -So 

[0024] ifc. *^Hj(c«fctitt*. a«io±ic. y 

-x4o. imm 3 oRzfy- bnm 2 o&G-rzmm 

h5>->*X^(D®ig*)*lC^^T. e««io±o-gB 
irSy-xxte kh>60 gy-xxii H u 

-f > 6 0 &Z*Rg« 1 0 £fe¥ig#JI 5 0 IC± 0 
g¥l#i 5 0 ±TSoTiy-XXtt K l/-f > 6 0 l; 

*#*;-r*»wo— «»c h u-r >x«y-x 4 o 

KFl^-f >3t«y-X4 0^MI3 0»C±I9S^. ^ 
«6igUl3 0±(;*3ViT'>7S:< iiFK>XttV-X4 
0}C^ifri>ffl^©3^. gHK>XliV-X4 0)5« 

y- h«H2 0*Ktt*H h 7 >5> 

X * ©«iS35ffia*« «2 ft * . 
[0 0 2 5] *f£BJ§tc±ftkE, ±|5»Mh7>v 

5 >5?X ft*. 
[0 0 2 6] ^fgBJKJ;*^ ±1203. 5. 7 

[0 0 2 7] *^BJtC±ft«. ±12^*^^^ 

[0 0 2 8] <£5£W\Z&tH$. ±1203. 5, 7 

-e^sfts^Mb^vx^tc&^T, y-hti2 0 
\zmm>Ltzm.mm 3 0 ©£gBt> l < te~&\z&mn&tt 

[0 0 2 9] Sfc. *#gBJ|K:±ftKr. ±E^t'J*fi: 

® £ 1 2> * t U ^ ft -5 . 

[0 0 3 0] ^fc. *^B^{:J;tl«. ±1203. 5. 7 
T't* ^ ft £ Sif K h 5 > v X ^ ^«»IHe LtCiJUS 

i-r-sw^ h 7 >->*x^«aisj?s^*i«$fts„ 

[0 0 3 1] 

i&wvmmiem] ^miz^xmm^n^&^.i o 
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^UxfU>rl/7^l/-h (PET) ts.£<D§k&& 

fc. »«<DiHStts«. y- h 2 o vmmm 3 o <d*h$ 

(ft)**. y-XfcL<liHM>6 0©^iftI5 0©M 

mmzf- h2o tsstLTy- h^se 30© 
:ttgffii]ict£g£n-5c:£#a3:L^#. y-xfob< « 
hh >6 o^5ti-fpMf zmsizu, mmtv-xh 

[0 0 3 2] *^H^|c^3l,iT^ffl$n^y- h 2 0<D*4 

Susy, >^v j x-^ hR]j?y^£«^^e,^$n-5ab^ 
=? (pedot) ^mjT-v >%.zf"tnt><Dmm#ti 
±te <t -5 £j£S Jt ^otx ^®^:-r -a ^ 1 1> pin 

?5{fc&i:£0-5fc«6. y- h 2 0 #*g&©*m©ig-&*> 

[0 0 3 3] *f£W\Z&^Tmm2*l2>y-b 2 0<DM 30 

«Slt»jgf:fflne,tl-5»«. l/im6t±lmm«TOi 
T. 2 0 nm^± 1 0 m m«T©J¥£©ifii8SIEgrT i &-5 

C0034] *%Hjtr*3t,iTffli/^y-h^^-r^«e 
mnm*mr%mmtfm$L lh. s i o 2 -^a 

^^^Ub—h (PMMA) . #Uf5h\ tfUX^U- 40 
>. ^U/l7^->L->-. #>J7-y<t¥-V^> (PV 

f) . *'jk-;i'7i/-Jk y;i/7>^ct*©#u-7- 

;m>ss» (pzt) <*f<D%.mnwnmts.iz*>mm°i®. 

0, &fa&z&st>fcK)-r2>tzsb\zi&mm3 ocd^i 

mmzufzQ-rzz.ttnibBim-e&z. 
[0035] *%mz£>^xm^2>i$imm 3 o^ffr&ft 



&m2 003-258265 
10 

\z. K^^x/t^u >y^t*©mfflB£gft^ffl^ 

X^U->WJ. -f>?yiyhWii:. *t 

ii^TI?5©«5 0 nma±5 0 0 0 nmttTTfeS 
**. JfSKIi 1 0 0 nm£U:5 0 0 nmHTTSS. 

[0036] *^^ici5^Tffl^^.y- bizmm-r^n& 
ui§3 ooymmt&izfiifezti-f. ^frtj.zmvi&m^ 
xh^K -mz\t. *m&m5 Octofcje^®^©^ 

[0 0 3 7] ^fgWC&t^Tffl^&y — XfcKIJHl/ 
-f>40feL<a60(O^iLTIl tt*K 

rn^zw. z.e>m. ttmmwcnmm, m^-wgizit. s 

[0038] ^m\z^xm^^j— x t> l < h* u 
-r >4 o *>L<te6 o©^i*«!t#fc(E^$n-r. <^*> 

ffiTrfSnX hT©f£{££^5 Xi?'J->Bl 
SO. -f >?->*x-;/ hWlfei*, ^Sr^ig^^-a-^ 
flSA^ ©M^J: H £ L Tf^ fig-T -5 SAKft ^ a -fe X t L 

[0 0 3 9] *^ggic*5l,iTffl^-i)y-XfcL<«HU 
-f > 4 0 L < « 6 0 (0/1^- >^«tt#Jc:E^$ tl 

i;fflt)f>tl^CDH lMmH±lmmKT©iT- 2 0 
[0 0 4 0] *^B^(C*3l,iTfflU-Sy-Xt.L<«h*U' 

rctb\z. i&mm3 o©i«i (hswa-b®) tv- 

XX(4HK>«S4 OWffliJiS ffl8CB-CB) 
f$.-tfie& 1 3 0^Ttt5©**iL^. .fco^m 

[0 0 4 1] ±?B9W12 0' T*5ifO, y-X 

- KK >P B imffi4 V^flciJtt-Sy-X- h'U-f VfiJm 

H l"f >r^JE4 VTroit^l/ya* KXD — yti, 
mo. 1 5V/d e c a d e C t^^tifc. 
[0 04 2] ±£9^151 50° T'S5^© t y — X 

- h*U"f >K1E4 V^ffC*3t-t-2>y-X- Hb-T ypoim 

^wy-h«ffte#tt$r0i o^-To sa^. y-hs 
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- h ic j; $tm&)& t>mn& t » c t #153 a> ic & o fc. 
[0 0 4 3] cco«fco^£®tt*^-r-2.fe«>roS3it^fe 

[0 0 4 4] *f^C*^y*-K2 0. 10 
BHK>4 0. HU-f >t>L<ttV — 76 0 CDffiglC 

-f>4 0. H V-i >fcb<«y — X 6 0^2iLtg|!» 

[0 0 4 5] *^Bj(;*3^^»Kh7>^X^«, ¥^ 

#)i5 oizftm^mmmfim^zftz. ^<d®.&uz. 20 

5"h-7#;U#>m-«*#l (PTCDA) *3«fc^CD* 

(NT CD A) :fo<fctf^<D*S**fi&£tlfcf£i|| 30 

77-l/X ;P^l/>, 3U^>, 7>h7vft7i 
>*5«t^n^CD*ffl*tB^$tlfc^«^o #U7ir 
U>i£-U>. *'J?t7i>. #U7Wl'>, #U 

[0 0 4 6] *^B^tCffl^e,tl-5*«#:g5 OOf^^te 40 
->EPJS'J, <>^vi7h»t*. 

* * «Di*a £ t l jst a wj^ffi^ius 
^n-s., v-r i7un>^^ hyu >t-^ v 

-f ^P^x-f >^fOV7 H U '^77 
[0 0 4 7] *%^lC*3tt-S¥«#:^5 0CDP^«, ? 
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//miKT-CfeS^. $?£L<te. 0. 5//m«T0. 0 
777it5Ct : bTt5. $ t> IC, 7^7 7X6© 

m# \zmm*mmm £ *> © * 

Jl 5 0 £ LTM$ C 1 1> 
[0 0 4 8] *^K{3*5^Tfflti-5#3S*B 5 0 CDJgtt 

U V-Xt)L<liKH>4 0, KK>fcL<«V 
-X6 0^3?MLfc^#i:9t>J!£UE«©^tt£WT3 

[0049] *^Bj(cijt-t-s> h5>> j x^^ : F-ic. mm. 

18 0^tfAt5i^. f&ftB 8 0 ©ffitt. V-XfeL 

if$L<«4 on^&mz.ti^mmz&^m-zfo&z.t. 

[0 0 5 0] **Si:*tf5Wli8 0S»At*til 
«. 7-X L- < (J K > tt 5 4 0 ©±t 
f^#I5 0 t©ffi«««J4»»clBffi*n!a:t». v— x 
*> b < « h* U"f > it5 4 0 ©ITMfti 5 0 COTT 
SioTt)ifeSt)t. V-XfcL<«KK><fc-t-£4 
0©±gBT¥&#B 5 0tHW HKHy-XtT 

■5 6 o i:<Dr$\zQL&-rz>iam\z&wisT*>mt>t£i / K z. 

<D&(D!&mm<»mt, y-XfeL<BHH>in4 
O©«±0*»*ntf«;h&^a«, #£L<«4 0CDiH£ 

V-Xt)L<ttHH>ttS4 0tf»# 
B5 0©Wt. ¥ifri5 0<!:KK>t,L<Hy-X 

[0051] mmm 8 o <t Qgastt&tefttt 

^ft^WSSL^. «»J^.«, SiO, ❖Al, O 

i"Jlx— h (PMMA) . TSUI'S K, 1/X 
#UX^l/>. 3^U/ , ?^^>-U'>. #U7vfcH=Uf 
> (PVF) , #'J f^7iX-K<ti:©#Uv-|6 

K. «6iB^«8 0©lH(6lMS^*SLfc0« »I8 0±l; 
[0 0 5 2] *5£fmz&tf2>mi$km8 0 <Dftf&m\tft\Z 

B0nmPi±5 0 0 0 nmHTTW. »SL<tt5 
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0 nm£A±5 0 0 nmJ^TT'fe-g). 
[0 0 5 3] 

imm&n btfk:. *f&w&mm&nz&Q2t>izmm\z 

[0 0 5 4] 

2 0X 3 5 mm. JS£ : 1 . 0mm) 4. J&tKICT 5 fglp" 
«?L£*ttiStaiJ (#l*l5£*S*t: fc'iTVXM ICT2 
0#P B Wg&ifcit4rT^. -?-©m. M* t flCT2 0»F B 1 10 
S^&ifc^rT^. ft£iJI&*4rTo£:., tZZ\Z*:(D'&. 

*5t>T2 0#P B m^§i!#.«ife#4rTr>fc„ Z\(D£o\ZU 

1S2 OtlT, £4*11 0 0 Mm, JP£0. 2(!m© 

-»m 5 n y y ;pjs© vx ^ 

*L;fc. M3 0ttr. S»6n 

m©^«a«T-*So #tc, 01 2-e^fJ:^ic. y- 

hti2 0±*^#U^f;M5'i' l JL'-h (PMMA) * 
i7DD*;PA(C^L. -€-0^^e>«ft^ltg3 OtLT 20 
Xtf>^-hSfXJ:'3 0. 4«mC0JP$(c®abfc„ 
©&. «3 0©±A^, 0 1 3 tr^-Tck 5 IC. 
-f>ll4 0iLT. 4$ilOO/im. i^O. 2m 
mBt-f Xt&5J; 5 = y;H!©-7X ? 4ftJ/H LTK 
£s»Lfc. £©R©««*frtt. SSM3 0tT, 
nmO^ifjiaTS^. d©^. KW>ti4 
Oil 5fcCfpJ«Lfcy-H«fli2 0t-«O*T?«a: 
0. y-h«S2 0<7)«t h*V"f >*H4 0©W<t**5F 
fTf'^^^^ct^^Lfco ££{C^-©Ji^<b. 014C 
*t-«fc5C#«#Jf 5 0 <iLT^>^i:>4*£^#L 30 
fc. ^>*-fe>tt. #?«#§S4 1 0 [§Ji$l DIL Tiff S L 
XS!*»*fHi, *«4^#ffltf-r~ 
<D±JjiZ®feL. S«i&g?4i&3 0CKE®!£L. x$s 
42X10" 6 Tor r (C^TiliJEELfc. -?•©*£«# 1 
nm©lST0. 5 Mm©JP$t;:*^s^4TTo£:. 
©*£. 0 1 5 tC^fJ: 5 K, V-Xii6 0il,T, & 
4"H 1 0 0 Mm. JP£ 0. 0 5 umW'f Xh&2>J:5 

V— 7116 0©g£;£F6]©fft#5. h*K>ti4 0O 
fi^^lSlCDffttifi^L. Aoy- h^®2 OWffttspfT 40 
£&S&^«fc3fc«ttLfc. 

iSE3 0tT. S»6nm©IfMl?*5. d©<k3 
KLT. ftWIO. 5 Mm, ?**;HH 1 0 0 Mm 

[0 0 5 5] 

[^{fl 2 ] yUa >$SgHfcBt 3 0 0 nm^W 3 0 
tLTWfSbfcnl!>'Un>^ (d5«2 0 x 3 5 m 
m. JP$ : 1. 0mm) 4. i&TKKT 5 fgK^Lfc'ftt 
ifc^U (#rtSS*^tt : ta7V7 h) KT2 0#RSJjS« 

**»*fft>. *-©&. 2o»r^e^gci5fe#4 so 
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>^g$ffl^T. Ii?5il#ffl^TK:fc^T2 O^f-JJiS^ 
SIBaWiftjf^fTofc., C©.i;?leLTift#LfcS«± 
(C. #© h* U"f >'Siffi4 0 4. il OOum, /P£ 0. 
2 /zm©it< X*<h^£S e fc3r:yy;|/K©VXi'4fiJfflL 

t^lflt. c©^rasiifttt. ififig3 0t; 

T. «»6nmOltagtab5„ -£-©±*^. 

tz* 1 0lsU*9i§LT»fSL 

&*>©SJflo>fc. S«***fli#-h 
©±;S(::B5tL. 4 5 -CICWS U «£g 

42X10" 6 Tor r IC^T^JELTc. ^©*g*5# 1 
nmOl^TO. 5 «m©JP^(c^^«4rrofc. $ 
^»C^©_h^e>. V-XfI6 0iLT, f>>"^A4 
4@ 1 0 0 Mm. Jf £ 0 . 2/im©^XiSI>J;5r7 
y;P®S©-7Xi'4?iJfflLT. KK>iti 
4 0©g^^(p]tilS-r-S«t5t*^^*L-fco C©l£ 

©§s^*fi=«, s«3otT, nmoymmmm-c- 

vX^te. ^^Jl^O. 5 Mm. ■^•V^JHtl 1 0 0 m 
m©«»$*g»Kh5>5>;*^<fcLTiMf Lfc. 01 
6 (3. C©J:5tCLTf^fi£$tl^:^©. V— X- K U 

-r >mni£2 vmiz&wzv— x- f u-r >ra««E©y 

[0 0 5 6] 

[^SSfiJ 3 ] y'ja >#MRftBt 3 0 0 nmjfigl 3 0 
£LTWfi£LfcnSJvDn>S1£ (®*2 0 X 3 5 m 
m. JP£ : 1. 0mm) 4. tt*»=T 5 Lfc«Mt 

<#rt«*Sttt :tfa7V7h) (CT2 0 #fH]jfi« 
Jft«E»*fft>. ^©^- *EtK+. 2 0 #MjB*«iJlt»* 
fr^, i5t^JI^*4rTofc. $^te^-©«. 
>«c»»*fflt»T, SE^Ha^TIC*3UT2 0»W*^ 
^flgW^4rfofc. ^©«fc5lCbTi!fe#bfcS«± 
Id. ^OHK >lffi4 0 4. "Hi 0 0 Mm, Jp£0. 
2 MmW-tr-f Xt^c-5<t5-->'y^S!©vx^4fiJfflb 
T»$Iftfc„ ^©^©KJBI&fm. S«l«3 0t 
-C. #»6nm©||MT^5. -t©±*»&. 
15 0 t LT. ^>^-fe>»IK4*^*ffiTf^fi£L 
fc. ^>^ir>«, #H»S4 1 Oia^lOjgLTttSiU 
fefc©4fflt,^c. a«4^«ffl#-h 
©±^«:@^L, S«jaS4$«J- 1 9 0triS^L, 
S4 2X10- 6 Torr CSTSELfc. -?-©^^» 
lnm©MT0. 5 wm©JP^ C*^S4TTofc. 
Cl©J;5leLTf^Si$nfc^>^-t>«. 7^77X 
±te8?BI£n-5. $eic^©±^e». y-xig6 0t 
LT. -f >v?£A4i!!l 0 0 um. P^0. 2 umW 
-rx'<h&£=t3--yy;UK©VX?4fUfflLT. 
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gmm^fz. z<D%i<DMm&mz. ii3otT. 

6nm©itlST'fe5. y-h«g2 0fi. aistu 
TfflUfcy'J 3>^i/\-5«Ht C<7D=t 3 (r LTft: 

?-r*,iM@ 1 0 0/im©i#illSlh7>vX^t 

St^y-x- K k >KmJEte??14^^-r. a*y-x 

*<- 5 0V<kK<^oTfc. y-X- KM >«EE**1 

0 VHTTfiftIi**Itl5 d <t £ tlfc. 
[0 0 5 7] 

[%%M4] nIi/U3>lI$, M*»CT5fgtc^«? 
Lfc^tt^J (#F*!&£:gtt: lfa7V7M CT2 0 

^-y>^s§fcT2 oftmmnmmmc&zft^rz. c 

4S1 0 0 iim, j?£ 0. 1 wmcDlM' XtK^Itl 
fc. ^(0IB(DjHM«#». l«3 0tT. «»6nm(5 

ifeawaBtofc-rft 5. 15120ST 

(PMMA) 6i?na*Mi:aMH/. *-<Z>8tt#>&£IMR 
t LTXtT>3- hffitcit) 0. 4 tfm©JP£CSSBIL 

Lfco C<D<h#<DSIJPtt 1 umT'ti-otz. £6K:^-©± 
y-XSSiLT&Sr, filOO^m, JUS 0 . 

1 M m<D-*M XT, gs^fta*, KU-f >«S<Z>g£;& 

ti. S^SOICT. nm(D^*fj£g£T&£. 

fc. 0 1 8 (C. CC0J;5{cLTf^fi£$nfc^©. y- 

x- h u-r >r4mjE4 v^Ffctstt-sy— x- kw>p b i 
mss©y- h@jEte#^**f . tJ-yxw->3;uh*xD 

-•/li0.2V/decade-eib-pft. 40 
[0 0 5 8] 

[5^M0>J 5 ] 1/ 0 3 >&gHfc®l 3 0 0 n m£*&gUI <fc L 
fc4>tt*ai tfo.7yxh) tCT2 0# 

ma*«ft»*ffv». *e*«*«. 20 
y>i5t^§§fcT2 o»p B mniss§»iit^*fTofc. 

cvmomm&mz. s«3o*ct. s»6nmfflst 50 
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mmx-frz. z.<D&o\zisT{iFf$.Lfzmm<n®m&jk& 

Bm&Mt<Dts.-?ft&j£it)fziiZ\*>. 2 OgTgo 
it. #mSSr^bfc*S^. ^^f->Ah'J> an 

isyyoizaa-fcji&mmzi ottmm-?ctx\ mm 

&fo&mmm#- b<D±is\z@mL, mm. 
um^m4 5"ck:bhbeu mse*2x 1 0- 6 To r 

r iCiTi^ffbfc. 1 nmCMT'5 0 0 n 

mW^$(cK^^*<£fTofc. $bl:f»±A^. y- 
XfgtLT^^, il00(/m, i?$0. l/zm©U- 

tT. nm0>a&#»3r?&-5. f— bWm%. 8 

bTflMSanfc»Rh5>'S?;*£'tt, ^-v*;kfio. 5 

wm. ^-v*;KH 1 0 0 /imOl»Iillh7>y 
X^tLTHjf^bfco 01 9H, l©«fc3HLTm&£ 

nfcsH^o. y— x- fk >mj«jE4 v^fic*5^-sy 

-X - H U-f >M««fE©y- hl|JEfe#tt*jS«T-^ 
"T. -y-^XWva^HXP— y«0. l 5V/d e c a 
def, ^X^^tel 0" ! A&T&oit. ltl£±< 

<Z>f£§3£fTt5*:. 1©^, -f >S?tfAtt, "Hi 0 0m 

frtt. *«3 0t;T. nmCaMHSllET**. 1 

g0. 5 /im. f t^JHi 1 0 0 (/mfflt^Mifl 
h^>v s X^tLTtbf^Lrc. H19JC. Z\<D£.o\Z\s 

Titm-ztiftm^o. y-x- >w*be4 vmz 

l§re*-f. t^l/y3Jl'FXD-7'li0.2V/de 
cadet, t7iili 1 0" ,0 A^T^o^:. T^C^> 

^, ±<mm\zLxftf$.Ltzm?\z&^T. y-xi&yc 
l, *mwm<DX.\zft&?z>nm&'i yw&tvtzm 

i<3 * D-^ttBffPIi«OlSSbfc«t. t7i 
[0 0 5 9] 

CSfeSSM 6 ] xU3>M«5 0nm$|giiiLT 

fe. se-ic^-w^, ^^-^y>tfe^tcT2 o^-FbI 
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- h©_k#K:HJ£U 1 3 CCCHS 

L, H£g£2 X 1 0- 6 To r r ICiT'MELfc. -f 
©&«7> 1 0 n mfflilgt 5 0 0 n m©jp£ KK^* 

HfccDffiStfarF £. 4i 1 0 0 x*m. jp$ 0. ljunfflit 
-fXT< g^ftai. h*U-f >«&<Dft£7Jfa<biS3£-r 10 
*±3fc5fc*f*ntf-f >y8sK:Tfe«L;fc. 02 0 1::. 

[0 0 6 0] 

[USSflSJ 7 ] -> U 3 >ftM*fl:JA 3 0 0 nm^ffiSI 3 0 
<hLTWJ&L;tnl!>"Jn>a« (ffi«2 0X 3 5 m 
m. mt! : 1. 0mm) Sr. M*tCT 5 ^C^bfe^l* 20 

*«t»*ffW *"©SL M*4>. 2 0#IWiB*«iltei*£ 
tc. ^Cl«K>il4 0S 1 fil0 0<im, JP£0. 

TM^mmisfz. z.<w&comm3imz. iMg3ot 

15 0 i LT. >»KS*2JK»i*-Cf&aix 30 

<D±^ir@^L. £?g«£2 X 1 0" 6 To r r KST 
ffil£Lfzo 1 nmffljiSfO. 5/tmffl|^ 

0 i: LT, -f >v"?A*1i 1 0 0 Mm. JP£0. 2 ym 
£7j[6]#, HL--r>«S4 0©g£7J|fi]<i:i4£-?-£<fc5 

m©x^— t>— sa^T*«**&i*aMtTiEiiu &m 40 
sab. «^sa«a#*^msfiij®i«esg^®i©f«fr 

ft&XibtztZZ. ffi 1 5 0STabofe„ y-hli2 

1 7 tC, C©«t^(CbTf^fi£5tl/t^©. V— X- F 

y-hmjE&?¥tts*-r= 0*^ y-h«EE^^{k$ so 
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■a-Tfc >m«tte{3:<iA,<h*^{b-tt--f. y-hJck-s 

<^ C <*: #9! <=> C & o it. 

[0 0 6 1 ] 

0. H^Ttil^ba^li ££>IC. =tfiK¥##Jl 

**. V-xm®tC<fc9«fc*l-5*gjrC'&-5/ci6. 

0, 7^;UAiiHMb. *®«S!^b. 7^^*f 
[®B©ffi»ii&ift9i] 

[0 2] ft*S!o#«»«th7>i?X^T?, h77"3> 

[0 3] *5!Hjic*5ttS*«»)Kh5>> J X^©-«fiJ« 
&5S;6<J»rffl0 

[0 4] 0 3©«^#©i£;*:0 

[0 5] *3EW»w4Jlt*W*»ith7>S?X^©-«0 
«iCM»fffi0 

[0 6] msv>mwmtt<D&±.m 

[0 7] #»iHK:;&tt*#«fMth5>3?x*©v-x 

[0 8] **«oy-XXS H U'f >«i»«stt« 
[0 9] 0=mi2Q° COfiiIf-7>yX^OHl/ 
[0 10] 9=^150° fflti»lh7>yX^(OK 

[011] **Wt*W*#«»Bth5>5?X^»*8© 
fc«6©#ffl7i£»!itya-feXlS©«B&0 (1) 

[012] *ftm\z&iirz>mmmmh7>i;xi?Mtii<D 

fc*©Wffl^®3g7 P D-feXlS©«B&0 (2) 

[013] *&w\z&ttz>mmnmh7>i?x9Mi8.<D 

fc»0WI&lll7 , DtXl80l»8 (3) 
[014] **«fc*W*#**Bth7>i?X^»j«0 

fc<*©*fflfri?ig:/o-feXIg©«&0 (4) 
[0 15] *«WK*tt**r«»Mth7>5?X^»«0 

fc«6©#ffl^Mifi^o-tXlS©«B&0 (5) 
[0 16] y-x- HH>ffltff2 V«r»C*5ttSV- 
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[0 17] %k*Utf- t-^ElCiStt-SV-X- KU-f > 
[0 18] ¥ig#JIlctf U 7^*^*7 i>(D^fci$ 

[019] >*E4 KK>mditi:y 

JE (Id -v c ) *«§!. **ttV-XIkOt| i H>H 

HSEE (Id — V c ) ii 
[02 0] FU-f>«BE4VI:::&tt*FU-r 

( I d -V c ) 

[^wiaw] 

1 0 *^K^*5lt-5S« 

11 *hA3>^^ H»lifiK:&tt**« 

12 hy^n^f h*8igK:i3tt£S« 

2 0 *^^»C*3tt-2>y*-h 

[01] 




[03] 
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2 1 # ^A3>^^7 h«it»c*5 It -Sir- K 

2 2 h->y=3>^^ h«jfif:«(t«y-h 

3 0 #fS9iK*>ttSJ&ii/l 

3 1 # hA3>^^ h#lifil::«t*St£S*JH 

3 2 by73>9 9 h«tifiK:&t*-5fg|»JB 

4 0 Hl>-f >t>L<«V— X 

4 1 # h An £ hfltiglcfctt* HH>*)KB 

y-x 

4 2 hy7^>?2 hflfjfilC&tt-S b* U-f >*>L<te 
10 V— X 

5 0 #^(C:fctt-5*i|$#Jl 

52 h y7^>?>7 bm&iz&tfz^m&m 

6 0 ^feBEtciJtf-Sy-X&tX ttK U-f > 

6 1 #hAn>*? h^ig{C*3W€>y-Xt)L<«K 
U-f > 

6 2 h->yzi>3'i7 h^jgtC*5^SV-XfcL<«h- 
l"f > 

20 so *&m\z%niz>mms& 

9 0. *£9il::£tt«ftmR 



[0 2] 



62 A2. 




[0 4] 
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